The presynaptic CaV2.2 channel-transmitter release site core complex.
CaV2.2 channels play a key role in the gating of transmitter release sites (TRS) at presynaptic terminals. Physiological studies predict that the channels are linked directly to the TRS but the molecular composition of this complex remains poorly understood. We have used a high-affinity anti-CaV2.2 antibody, Ab571, to test a range of proteins known to contribute to TRS function for both an association in situ and a link in vitro. CaV2.2 clusters were isolated intact on immunoprecipitation beads and coprecipitated with a number of these proteins. Quantitative staining covariance analysis (ICA/ICQ method) was applied to the transmitter release face of the giant calyx terminal in the chick ciliary ganglion to test for TRS proteins with staining intensities that covary in situ with CaV2.2, resulting in a covariance sequence of NSF>RIM>spectrin>Munc18>VAMP>alpha-catenin, CASK>SV2>Na+-K+ approximately 0. A high-NaCl dissociation challenge applied to the immunoprecipitated complex, using the fractional recovery (FR) method [Khanna, R., Li, Q. & Stanley, E.F. (2006) PLoS.ONE., 1, e67], was used to test which proteins were most intimately associated with the channel, generating an FR sequence for CaV2.2 of: VAMP>or=actin>tubulin, NSF, Munc18, syntaxin 1>spectrin>CASK, SNAP25>RIM, Na+-K+ pump, v-ATPase, beta-catenin approximately 0. Proteins associated with endocytosis are considered in a companion paper [Khanna et al. (2007)Eur. J. Neurosci., 26, 560-574]. With the exception of VAMP and RIM, the ICQ and FR sequences were consistent, suggesting that proteins that covary the most strongly with CaV2.2 in situ are also the most intimately attached. Our findings suggest that the CaV2.2 cluster is an integral element of a multimolecular vesicle-fusion module that forms the core of a multifunctional TRS.